*Dear Editor,*

Recently, Wang and colleagues reported in this journal the new threat of novel SARS-like coronavirus in China.[@bib0001] During the last several decades, humans had been affected by six human coronaviruses (HCoV)---HCoV-NL63, HCoV-HKU1, HCoV-229E, HCoV-OC43, severe acute respiratory syndrome coronavirus (SARS-CoV), and Middle East respiratory syndrome coronavirus (MERS-CoV)---the last two of which caused severe respiratory symptoms and human death on a globe scale.[@bib0002] On December 2019, a human case in Wuhan, China infected with novel human coronavirus (HCoV) was first reported, who exhibited fever, difficulty with breathing, and invasive lesions in the lungs. This novel HCoV was subsequently designated as 2019-nCoV by World Health Organization (WHO). As of 4, February 2020, a total of 20,520 human cases (of which 426 fatal) of pneumonia infected with the 2019-nCoV had been demonstrated in all of the provinces of China ([Fig. 1](#fig0001){ref-type="fig"} ), with fatality rate of ∼5% in Wuhan and ∼0.8% in the rest of cities of China, respectively. Strikingly, the 2019-nCoV had caused family case clusters and sustained human-to-human transmission.[@bib0003] ^,^ [@bib0004] On January 30, 2020, WHO declared the 2019-nCoV epidemic as a Public Health Emergency of International Concern (<https://www.who.int>), posing a new public health concern.Fig. 1**Geographic distribution of the 2019-nCoV and the number of human cases.** Geographic distribution of the 2019-nCoV in**(A)**China and**(B)**the world, respectively. The color of bar chart represents the number of human infection. The blue star represents the location of Wuhan, China. Data are available from the World Health Organization (<https://www.who.int>) and National Health and Family Planning Commission of the People\'s Republic of China (<http://www.nhfpc.gov.cn>). The map in the inset indicates islands in the South China Sea. The map was designed using ArcGIS Desktop 10.4 software (<http://www.esri.com/software/arcgis/arcgis-for-desktop/>). **(C)** The number of human cases by date are plotted, which shows a gradual increase over time. The blue bar chart represents the numbers of confirmed cases, and the gray bar chart represents the death toll, and the yellow bar chart represents the numbers of recovered cases.Fig 1

The emergence of novel 2019-nCoV highlights the necessity of tracing the origin of virus and the updated prevention and control systems in order to avert outbreaks. We found that the genomes of the novel 2019-nCoV were genetically closely related to beta SARS-related CoV (SARSr-CoV) circulating in China and had undergone genetic recombination with SARSr-CoV ([Fig. 2](#fig0002){ref-type="fig"} and Supplementary Figure S1-S3). The overall genome identity of the 2019-nCoV and SARSr-CoV was ranging from 82% to 89%. With rapid dissemination of the 2019-nCoV, the viruses had been transmitted rapidly in more than 25 countries, and a steep increase in human infection with the 2019-nCoV occurred in China ([Fig. 1](#fig0001){ref-type="fig"}). To further explore the genetic evolution of the 2019-nCoV, phylogenic relationships of 31 isolates examined in this study were explored and divided into four genotypes, including G1, G2, G3, and G4. We found that 25 isolates clustered together and had been circulating in Thailand and multiple provinces (e.g. Taiwan, Guangdong, Zhejiang, and Hubei) of China, suggestive of the ongoing co-circulation of the viruses. The 2019-nCoV circulating in USA and Wuhan, China clustered into an independent cluster. However, interestingly, the SZTH-002, 20SF013, and SZTH-001 strains in Guangdong province were located at basal branch of the 2019-nCoV ([Fig. 2](#fig0002){ref-type="fig"}), indicative of a single origin. The genetic diversity of RNA-dependent RNA polymerase of the 2019-nCoV was very small (Supplementary Figure S1). By contrast, the Spike (S) genes of some 2019-nCoV prevailing in Guangdong province were found at the root of the 2019-nCoV in Wuhan (Supplementary Figure S2). These findings indicated that the 2019-nCoV were infected from different regions in Wuhan and had been undergoing continuous evolution and dissemination in different regions. Compared with the rapid mutation of the influenza A viruses, the degree of diversification of the 2019-nCoV was much smaller. Nevertheless, we cannot rule out if the 2019-nCoV continue evolving to become more transmissible and virulent in humans in the near future.Fig. 2**Evolutionary history of the 2019-nCoV. (A)** Structural analysis of envelope spike (S) protein of novel coronaviruses. The red and blue regions indicate the spike protein 1 and spike protein 2, respectively. The wathet blue region indicates the receptor binding region of 2019-nCoV. The correspondencing amino acids to the three-dimensional (3D) structure of the S protein were mapped using MacPymol (<http://www.pymol.org/>). **(B)** A simple model of 2019-nCoV origin inferred from phylogenic tree and clinical feature of humans infected with the 2019-nCoV. **(C)** Maximum likelihood tree of the full-length genome of coronaviruses using MEGA 7 version. Red color indicates the human-origin coronaviruses, and red dot represents the isolates in Wuhan, China. The scale bar represents the number of nucleotide substitutions per site (subs/site).Fig 2

The S protein mediates receptor binding and membrane fusion, and of particular note, it is of great importance to determine host tropism and transmission capacity.[@bib0005] Zhou et al. demonstrated that the 2019-nCoV use the same cell entry receptor, ACE2, as SARS-CoV.[@bib0006] The receptor binding region of the 2019-nCoV was more similar to that of SARS-CoV; however, we found that four amino acid substitutions in the receptor binding region of the 2019-nCoV, including S486Q, F485Y, N493G, and Y501V substitutions (2019-nCoV numbering), were different from that of SARS-CoV ([Fig. 2](#fig0002){ref-type="fig"}), which might affect the receptor binding ability.

Bats provide a rich "gene pool" for interspecies exchange of genetic fragments of CoV.[@bib0007] Continuous surveillance in bats provide us a clue to the correlation between the 2019-nCoV and the animal origin CoV. Despite the shared cluster between the 2019-nCoV and bat SARSr-CoV, we cannot infer that the reservoir of the 2019-nCoV was originated from bats. Most of the patients infected with novel 2019-nCoV had a history to the seafood and live animal markets, and the vendor used to sale wild animal species, including marmot, snake, leopard cat, bamboo rat, badger, and hedgehog in Huanan seafood wholesale market (Supplementary Figure S4), all of which were susceptible to the novel CoV in nature, indicating that it remains likely there was intermediate hosts in the transmission cascade from bats to humans ([Fig. 2](#fig0002){ref-type="fig"}). However, a question of a public health interest is which intermediate hosts harbor the 2019-nCoV that could infect humans, which should be examined in greater detail. Recently, the continuous interspecies transmission events of CoV occurred, including the emergence of MERS-CoV from camels to humans and swine acute diarrhea syndrome CoV from bat to swine, posing serious threats to public health.[@bib0008] ^,^ [@bib0009] With the tradition of feeding wild animals for food or use in traditional medicine in China, wild birds, mammals, and reptiles carrying the novel zoonotic viruses flowed frequently in trading center, which had considerable potential to transmit to humans of emerging viruses.

In 2018, China had participated a Global Virome Project to identify unknown viruses from wildlife to better prepare for the epidemics of infectious diseases in humans.[@bib0010] With multiple species of CoV circulating in different animal species that could be transmitted to humans, no one knows when or where the next outbreak will occur. Nevertheless, decreasing the risk for the spread of novel viruses including reducing contact among humans and wild animal species and stopping novel viruses at their origins is urgently needed. We call upon wildlife biologists, ecologists, doctors, and veterinarians should promote exchange and share data across disciplines as a mean to minimize the potential for pandemics of the 2019-nCoV.
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